Subject matter of this paper deals with issues of the environmental impact of infrasound noise associated with operation of low-power wind turbines. It is now the current and relevant problem for both the cognitive and utilitarian standpoint. There is now a considerable growth in the number of such installations in Poland, Europe and in the world, due to the possibility of locating them on existing building roofs in heavily urbanized areas, and without having to build additional supporting structures. As part of the study, measurements of low frequency acoustic signals generated during operation of micro turbine equipped with a rotor of vertical axis of rotation relative to the wind direction have been performed. Analyses were carried out in order to determine the impact of wind speed and selected meteorological parameters on the level of infrasound signals emitted by the test turbine. In addition, frequency analysis of the recorded signals was performed. Then, the obtained results were subjected to comparative analysis. In summary, the achieved results were referred to the limits of sound pressure intensity level of infrasound signals as specied for the working environment in accordance with the Polish Standard PN-Z-01338.
Introduction
The work of wind turbines generates noise, including infrasonic noise, which is dened as the acoustic emission at the frequency range from 1 Hz to 20 Hz [1] . The problem of infrasound being generated applies also to small wind turbines; generation of noise and vibration is a general problem during operation of electric power devices.
In case of such installations, it may be even greater, because installations of small wind turbines are possible on buildings, houses and public premises, so in the immediate vicinity of work and live places. Furthermore, applicable standards on noise produced by wind turbines refer to large industrial installations, and standards dening the eect of infrasonic noise are specied only for workplaces, at eight-hour work cycle, which in the case of a small wind turbine or a group of such turbines are installed on residential building, it may be insucient to assess the eect of the generated infrasound noise [2] .
Meanwhile, excessive exposure to infrasound noise can lead to problems of concentration, lower productivity, hyperactivity, feeling as if internal organs are vibrating, sleep diculties, or even vibroacoustic disease in some cases dened as a set of many ailments caused by long-term exposure to low-frequency noise [311] .
The previously mentioned standards referring to large wind turbines dene methodology for measuring noise level generated by work of a wind turbine and simultaneously allow the possibility to extend these measurements to include infrasound signals, by not dening for this * corresponding author; e-mail: radekpierzga@o2.pl of the microphone was conducted using acoustic calibrator KA-50. I class calibrator was designed for acoustic mapping of measuring path of sound level meters and equipped with measurement microphones with: 1 , 1/2 and 1/4 in diameter [9] . Meteorological parameters were also recorded, such as: wind speed and direction, temperature, pressure and humidity. The measurements were performed using the weather station Ventage Pro 2, type 6152EU (Table I) . To determine the infrasonic noise eect level generated by turbines, wave forms of frequency spectra for dierent wind speeds were computed and it was expressed in decibels relative to threshold of audibility, which is p 0 = 20 µPa. Sound pressure level of infrasonic noise for a given wind speed was determined as arithmetic mean from all recorded sound pressure levels for the speed. Based on the wave form analysis shown in these two graphs, it can be concluded that the sound pressure level in the frequency range from 1 to 10 Hz is much lower than in the case, when frequency correction is not applied yet.
In the range from 1 to 20 Hz for both cases, an increase in sound pressure level is followed, which reaches the range of approximately 7176 dB for 20 Hz frequency, repre- 
Summary
Based on the research studies, analysis and comparisons, the following conclusions can be stated:
For both wind turbines being analysed, the maximum sound pressure level for infrasound noise was measured at the frequencies from 1 to 20 Hz, and it was below the threshold of hearing.
For both wind turbines, the maximum infrasonic sound pressure level, when G weighing curve is applied, was captured at the frequency of 20 Hz, and ranged from 71 to 76 dB, depending on the wind speed.
In It should be noted that exposure time per day to infrasound noise generated by small wind turbines can be signicantly greater than limits expressed in standards and regulations for workplaces at eight-hour working day. It is therefore necessary to continue research works aimed at determination of the potential impact of this type of installation in the widest possible extent.
